This article is a theoretical and empil#cal analysis of the construct of col-
Goclclctrd, Hoy, One of the great challenges for those who study schools is to learn how school organizations contribute to students' acaclemic success. Schools affect students and their achievement differentially. Identification of school characteristics associated with diffe,'ences in student achievement is important to the development of effective schools. Bandu, 'a (1993, 1997) argued that one powerful construct that varies g,eatly among schools anti that is systematically associated with student achievement is the collective efficacy of teachers within a school.
Collective teacher efficacy, the perceptions of teachers in a school that the efforts of the facuhy as a whole will have a positive effect on students, is based on Bandura's (1977 Bandura's ( , 1986 Bandura's ( , 1997 social cognitive theory, a unified theory of behavior change. Social cognitive theot T is concerned with human agency, or the ways that people exercise some level of control over their own lives. Central to the exercise of control is sense of self-efficacy or "beliel~s in one's capabilities to organize anti execute it course of action requirecl to produce a given :mainment" (Bandura, 1997, p. 3) . However, social cognitive theot T acknowledges that "personal agency operates within a broad network of sociostructural influences" (p. 6) and thus the theory "extends the analysis of mechanisms of human agency to the exercise of collective agency" (p. 7)--people's shared beliefs that they can work together to procluce effects.
As a self-referent perception of capability to execute specific behaviors, individual efficacy beliefs are excellent predictors of individual behavior. In fact, over the last 20 years, researchers have established strong connections between teacher efficacy and teacher behaviors that foster student achievement (Allinde, Ashton & Webb, 1986; Gibson & Dembo, 1984; Meijer & Foster, 1988; Woolfolk & Hoy, 1990) . Although research has identified links between teachers' perceptions of their own efficacy and student achievement, collective teacher efficacy has received relatively little research attention (Bandura, 1993 (Bandura, , 1997 Esselman & Moore, 1992; Newmann, Rutter, & Smith, 1989) . Pajares (1997) suggested that studies of collective teacher efficacy are scant because of limits imposed by the intensive data collection required in the study of multiple schools. The purposes of this research are to extend the concept of teacher efficacy to the organizational level, to explore the theoretical nature of collective teacher efficacy, to develop a reliable and valid measu,'e, and to examine the effects of collective teacher efficacy on stuclent achievement. To better understand the concept of collective teacher efficacy, it is useful to examine what is known about individual teacher efficacy.
Teacher Efficacy
Over the last 20 yea,'s, tile construct of teacher efficqcy has evolved flom Rotter's (1966) locus of control theol T and 13andura's (1977, 1986, 1997) social cognitive theo W. However, the meaning and measure of teacher efficacy has been tile subject of considerable debate among scholars and Collective Teacher 12f/i'cacy researchers (Ashton, Olejnik, Crocker, & McAuliffe, 1983; Gibson & Dembo, 1984; Guskey, 1987; Guskey & Passaro, 1994; Pajares 1996a Pajares , 1996b Pajares , 1997 Tschannen-Moran, Woolfolk Hoy, & Hoy, 1998) .
Historical Perspectives
With the work of Rotter (1966) as a theoretical base, the researchers at the Rand Corporation studying the effectiveness of reading instruction first collceived of teacher efficacy as the extent to which teachers believed that they could control the reinforcement of their actions. The critical question was: Does control of reinforcement lay within the teachers themselves or in the environment? Student motivation and pe,'formance were assumed to be major sources of reinforcement for teachers. Hence, teachers who believed that they could influence student achievement and motivation were seen as assuming that they could control tile reinforcement of their actions and thus having a high level of efficacy. A second conceptual strand of theory and research grew out of the work of t3andura (1977) . He identified teacher efficacy as a type of self efficacy--the outcome of a cognitive process in which people construct beliefs about their capacity to perform at a given level of competence. These beliefs affect how much effort people expend, how long they will persist in the face of difficulties, their resilience in dealing with failures, and the stress they experience in coping with demanding sitt, ations (Bandura, 1997) .
Tile existence of the two separate but intertwined conceptual strands growing f,'om two theoretical perspectives has contributed to some confusion about the nature of teacher efficacy. Some educators have assumed that Rotter's internal locus of control and 13andum's perceived self-efficacy are roughly the same. Bandura (1997) clarified the difference between these two concepts. Beliefs about one's capability to prodt, ce certain actions (perceived seINefficacy) :ire ,lot the same as beliefs about whether actions affect outcomes (locus of control). Indeed, perceived self-efficacy and locus of control bear little or no empirical relationship with each other. Ft, rther, perceived self-efficacy is a much stronger predictor of behavior than locus of control. Rotter's scheme of internal-external locus of control is concerned primarily with causal belieN about the relationship between actions and outcomes, not with personal efficacy. One may believe that a particular outcome is internally controllable, that is, caused by the actions of the individual, but still have little confidence that he or she can accomplish the desired actions.
An Integrated Model of Teacher Efficacy
In response to the conceptual confusion surrounding teacher efficacy and in keeping with the substantial body of research, Tschannen-Moran et al. (1998) proposed an integrated model of teache," efficacy. Consistent with social cognitive theory, tile major influences on efficacy beliefs are assumed Goddard, Hqp, and Ho)~ to be the attributional analysis and interpretation of the four sources of information about efficacy described by Bandura (1986 Bandura ( , 1997 : mastel T experience, physiological arousal, vicarious experience, and verbal persuasion. However, teachers do not feel equally efficacious for all teaching situations. Teacher efficacy is context specific. Teachers feel efficacious for teaching particular subjects to certain students in specific settings, and they can be expected to feel more or less efficacious under different circumstances. Even from one class period to another, teachers' level of efficacy may change (Ross et al., 1996) . Therefore, in making an efficacy judgment, consideration of the teaching task and its context is required. In addition, it is necessary to assess one's strengths and weaknesses in relation to the requirements of the task at hand.
In analyzing (the teaching task and its context), the relative importance of factors that make teaching difficult or act as constraints is weighed against an assessment of the ,esources available that facilitate learning. In assessing (self-perceptions of teaching competence), the teacher judges personal capabilities such as skills, knowledge, strategies, or personality traits balanced against personal weaknesses or liabilities in this particular teaching context. The interaction of these two components leads to judgments about selfefficacy for the teaching task at hand. These same four sources of efficacy and the two dimensions of task analysis and teaching competence are included in our model of collective efficacy.
A Model of Collective Efficacy
Our formation of collective teacher efficacy builds on the self-efficacy formulation of Bandura (1997) and the model of teacher efficacy described above developed by Tschannen-Moran et al. (1998) . Collective teacher efficacy is an emergent group-level attribute, the product of the interactive dynamics of the group members. As such, this emergent property is more than the sum of the individual attributes. It is "the groups' shared belief in its conjoint capabilities to organize and execute courses of action required to produce given levels of attainments" (Bandura, 1997, p. 477) .
From Individual to Collective Efficacy: Conceptual Underpinnings
Teachers are members of school organizations. Their shared belief~ influence tile social milieu of schools (Hoy & Miskel, 1996) . Within an organization, perceived collective efficacy represents the shared perceptions of group members concerning "the l)erfonna,lce capability of a social system as a whole" (Bandura, 1997, p. 469) . Analogous to sell-efficacy, collective efficacy is associated with the tasks, level of effort, persistence, sha,'ed thoughts, stress levels, and achievement of groups.
Collective q/.'ficacl~ as a proper (F oJ'schools. According to Bandura (1993 , 1997 , collective teacher efficacy is an important school property. One reason tbr this conclusion is the link between teacher efficacy anti student act~ievement (Anderson, Greene, & Loewen, 1988; Armor et al., 1976; Ashton & Webb, 1986; Ross, 1992 Ross, , :1994 . Just as individual teacher efficacy may partially explain the effect of teachers on student achievement, from an organizational perspective, collective teacher efficacy may help to explain the differential effect that schools have on student achievement. Collective teacher efficacy, therefo,'e, has the potential to contribute to our understanding of how schools differ in the attainment of their most important objective-the education of students. Bandura (1997) observed that because schools present teachers with a host of unique challenges involving public accountability, shared responsibility for student outcomes, and minimal control over work environments, the task of developing high levels of collective teacher efficacy is difficult but not impossible. Moreover, there is reason to believe that collective teacher efficacy, once developed, will thrive. At the collective level, efficacy beliefs are social perceptions. Putnam (1993) referred to such social features as moral resources that are strengthened rather than depleted through their use. The potential for efficacy to grow rather than to diminish through use is also indicated by the cyclic nature of efficacy implied by reciprocal causality (Bandura, 1997) . That is, if collective efficacy gains enhance organizational performance, reciprocal causality suggests that resulting performance improvements may, in turn, strengthen collective organizational efficacy. Thus, to the extent collective teacher efficacy is positively associated with student achievement, there is strong reason to lead schools in a direction that will systematically develop teacher efficacy; such efforts may indeed be rewarded with continuous growth in not only collective teacher efficacy but also in student achievement.
Organizational agency and organizational learning. We assume that organizations learn (Cohen & Sproull, 1996; Senge, 1990 ) and base our notion of o,'ganizational learning on the cognitive activity of individual learning; that is, organizations use processes akin to learning in individuals (Cook & Yanon, 1996) . One way to extend self-efficacy theow to the collective level is to apply the assumptions of social cognitive theory to the organizational level. A fundamental element of social cognitive theol T is human agency. Extended to the school level, the parallel concept is organizational agency. Because agency refers to the intentional pursuit of a course of action, we may begin to understand school organizations as agentive when we consider that schools act purposefully in pursuit of thei," educational goals. For example, one school may be working to raise student achievement scores whereas another works to increase the rate and quality of parental involvement. If we consider that such differences are purposef\d, we may veiw them as evidence of organizational agency. The purposive actions schools take as they strive to meet thei,-goals thus reflect organizational intentionality, or agency. Of course, organizational agency results f,'om the negative actions of individuals.
In addition to human agency, organizational functioning also depends on the knowledge, vicarious learning, self-reflection, and self-regulation of Goddard, Hov, and ttoF individual members. For example, a school that responds to declining achievement scores by implementing a cur,'icular reform that was effective in a neighboring district is engaged in a self-regulatory process that is informed by the vicarious learning of its members. Such examples make clear that the assumptions of social cognitive theory about the importance of vicarious learning and self-regulation also apply to organizations, although we must recognize that it is through individuals that organizations act. In addition, the sources of efficacy information identified for individuals in social cognitive theory can be seen as sources of collective efficacy information. Bandura (1986 Bandura ( , 1997 postulated four sources of self-efficacy information: maste~ T experience, vicarious experience, social persuasion, and emotional arousal. Just as these sources are critical for individuals, they are also fundamental in the development of collective teacher efficacy.
Sources of Collective Efficacy Information
Mastery expe,qence. Mastery experiences are impo,'tant for organizations. As a group, teachers experience successes and failures. Successes build a robust belief in the faculty's sense of collective efficacy and failures undermine it. If success, however, is fl'equent and too easy, failure is likely to produce discouragement. A resilient sense of collective efficacy probably requires experience in overcoming difficulties through persistent eftort. Indeed, organizations learn by experience whether they are likely to succeed in attaining their goals (Hube,', 1996; Levitt & March, 1996) .
Vicarious experience. Teachers do not rely on direct experience as the only source of information about their collective efficacy. They listen to stories about achievements of their colleagues as well as success stories of other schools. Similarly, research on effective schools enumerates the characteristics of exemplary schools. Just as vicarious experience and modeling serve as effective ways to develop personal teacher efficacy, so too do they promote collective teache," efficacy. Organizations learn by observing other organizations (Huber, :1996) .
Socialpersuasion. Social persuasion is another means of strengthening a faculty's conviction that they have the capabilities to achieve their goals. Talks, workshops, professional development oppo,'tunities, and feedback about achievement can influence teachers. The more cohesive the faculty, the more likely the group as a whole can be persuaded by sound argument. Verbal persuasion alone is not likely to be a powerful change agent. Coupled with models of success and positive direct experience, it can influence the collective efficacy of a faculty. Persuasion can also encourage a t~culty to give the extra effort that leacls to success; thus, persuasion can support persistence and persistence can lead to the solution of problems.
A./.'/'ective slates. Organizations have affective states. Just as indivicluals react to stress, so clo organizations. Efficacious organizations can tolerate p,'essure and crises and continue to function without severe negative consequences; in fact, they learn how to adapt anti cope with disruptive forces.
Collective Teacher E'/.'/i'cacy
When confronted by such forces, less efficacious o,'ganizations react in dysfunctional ways, which reinforce their basic dispositions of failure. They misinterpret stimuli, sometimes overreacting, underreacting, or not reacting at all. The affective state of an organization has much to do with how challenges are interpreted by tile organizations.
Elements of Collective Efficacy
Although all fOl.lr sources of information are pivotal in tile creation of collective teacher efficacy, tile cognitive processing and inte,'pretation of this information are critical. Consistent with tile Tschannen-Moran et ill. (1998) model of teacher efficacy described earlier, we postulate two key elements in tile development of collective teaching efficacy: analysis of tile teaching task and assessment of teaching competence. Further, we postulate that perceptions of group capahility to successfully educate students result when teachers consider the level of difficulty of the teaching task (in relation) to their perceptions of g,'oup competence. Although we may discuss analysis of the teaching task and perceptions of group competence separately, perceptions of collective efficacy are formed only after teachers weigh these elements in relation to one another.
Analysis oJ'the teaching task.
Teachers assess what will be required its they engage in teaching; we call this process the analysis of the teaching task. This aniaysis occurs at the individual and school levels. At the school level, the analysis produces inferences about the challenges of teaching in that school, that is, what it would take for teachers in the school to be successful. Factors that characterize the task include the abilities and motivations of students, the availability of inst,-uctional materials, tile presence of community resources and constraints, and the appropriateness of the school's physical facilities. in conjunction with their assessment of the teaching competency of the faculty; in fact, teachers make explicit judgments of the teaching competence of their colleagues in light of an analysis of the teaching task in their specific school. At the school level, the analysis of teaching competence produces inferences about the faculty's teaching skills, methods, training, and expertise. Judgments of teaching competence might also include positive f~lculty beliefs in the ability of :ill children in their school to suceed. Because the analyses of task and competence occur simultaneously, it is difficult to separate these two domains of collective teacher efficacy. They interact with each other as collective teacher efficacy emerges. In sum, the major influences on collective teacher efficacy are assumed to be the attributional analysis and interpretation of the four sources of information--mastei T experience, vicarious experience, social persuasion, and affective state (Gist & Mitchell, 1992). In these processes, tile organization focuses its attention on two related domains: the teaching task and teaching competence. 13oth clomains :ire assessed in terms of whether the organization has the capacities to succeed in teaching students. The interactions of these assessments lead to the shaping of collective teacher efficacy in a school.
We theorize that the consequences of high collective teacher efficacy will be the acceptance of challenging goals, strong organizational effort, :rod a persistence that leads to better performance. Of course, the opposite is also tree. Lower collective efficacy leads to less effort, the propensity to give tip, and a lower level of performance. The development and components of collective teacher efficacy are summarized in Figure 1 . As shown in Figure 1 , the proficiency of performance provides feedback to the organization, which provides new infommtion that will further shape the collective teacher efficacy of the school. Beliefs about both the task of teaching and the teaching competence, however, are likely to remain unchanged unless compelling evidence intrudes and causes them to be reewlluated (Bandura, 1997) . Once established, the collective efficacy of a school is a relatively stable property that ,'equires substantial effot~ to change.
We sought to develop a measure of collective teacher efficacy guided by the theoretical model developed above. Collective teacher efficacy is :l constmct measuring teachers' belieN about the collective (not individu:ll) capability of a faculty to influence student achievement; it ,'efers to the perceptions of teachers that the efforts of the faculty of a school will have a positive effect on student achievement. One must conside,', however, whether an assessment of collective teacher efficacy should ask teachers about perceptions of themselves, or ask about perceptions of the faculty as a whole. The difference betwee these two alternatives is represented in the following sample items about teacher competence:
Individual orientation: "I am able to get through to the most difficult studerlts." Group orientation: "Teachers in this school can get through to the most difficult students."
Our decision to choose a group orientation for the items in our collective efficacy scale was influenced by the perspective that group orientated items reflect the collective experience of group members better than individually-oriented items. Indeed, Porter (1992) noted that when organizational-level aggregates are constructed from individual-level responses, the individual responses are not independent, but rather they :ire subject to the influences of group membership. Porter therefore suggested that if questions reflect a group orientation (as in example 2 above), group level influences are more accurately reflected in the group mean. This strategy is also consistent with Siromik (1980) who observed that %¥hat is being oper-ltionalized al the item level..." (p. 259) reflects what one is measuring. Because we intended our scale to operationalize a group-level construct--collective teacher efficacy--we chose a group orientation for the items.
Researchers examining teacher efficacy scales have cautioned that the wording of items may influence ,'espondents. In particular, teachers may exp,ess different efficacy beliefs depending on whether the outcomes described are positive or negative (Guskey, 1982 (Guskey, , 1987 Woolfolk & Hoy, 1990) . We made certain to inchide both positively (+) and negatively worded (-) items in our scale. Finally, following the model of collective teacher efficacy developed in this article, items were worded so that teachers would consider both group competence (GC) and task analysis (TA) in their efl"icacy assessments. This approach led to the identification of four types of items to assess collective efficacy beliefs: group competence/positive (GC+), group competence/negative (GC-), task analysis/positive (TA+), and task analysis/ negative (TA-).
One of the most commonly used and well-researched instruments for assessing teacher efficacy is the Likert-type scale developed by Gibson and Dembo (1984) . Althot,gh the original scale contains 30 items, resea,chers often use a 16-item version that contains the most reliable and factorially pure items. We used the 16-item version of the Gibson and Dembo instrument as a beginning point in developing our scale, adapting the items to adhere to the four categories described above (GC+, GC-, TA+, TA-). One ol)vious difference between the Gibson and Dembo teacher efficacy instrument and the Collective teacher efficacy instrument developed here is that Gibson and Dembo's measure cised individually oriented items whereas our items are group oriented. For example, a Gibson and Dembo item such as "1 can reach a difficult student," was restarted to assess collective efficacy as follows, "Teachers in this school can reach a difficult student." Using our four categories to :malyze the 16-item Gibson and Dembo instrument, we found that only two catego,ies were represented--positively worded items about competence and negatively wo,'ded items about the task. In order to repre-Goddard, l-Iqv, and Hoy sent all four types in our model, we had to create negatively worded items to address competence and positively worded items to address task. The sample items below are examples of the four types of collective efficacy:
• Teachers in this school are well p,epared to teach the subjects they are assigned to teach (GC+).
• Teachers here don't have the skills needed to produce meaningful student learning (GC-).
• The opportunities in this community help ensure that these students will learn (TA+).
• The lack of instructional materials and supplies in this school makes teaching very difficult (TA-).
The response format of our scale is the same 6-point Likert (slrongly agree to strongly disagree) tormat used by Gibson and Dembo.
Preliminary Review
To ensure that the items selected for inclusion in the survey adequately rep,'esented the content of collective teacher efficacy, a panel of three experts fl'om The Ohio State University (a professor of educational psychology, a p,'ofessor of educational administration, and a teacher efficacy researcher) reviewed the questionnai,e. Each member received copies of the collective teacher efficacy instrument and was asked to judge whether the items adequately represented the four response categories of collective teacher efficacy outlined above (GC+, GC-, TA +, TA-). The experts noted that in addition to influences outside the school (e.g., home SUlSport and student readiness), the teaching task also included influences within the school (e.g., the availability of a wide range of materials and supplies used in teaching). In response, itenls reflecting the awtilability of teaching materials and supplies were addecl to the collective teacher efficacy instrument in an attempt to reflect the teaching task faced by elementary school teachers. One panel member also made several helpful comments on the wording of the itenls. Changes in response to the panel concerns were made.
Field Test
The revised instrument was submitted to a field test. Six teachers were asked to give feedback regarding the clarity of instructions, length of the instrument, approp,'iateness of the questions, and any other responses they had to the inst,'ument. The feedback of these teachers was intended to provide another opportunity to revise the su,wey instrument before conducting a pilot study. The teachers who participated in the field test noted no difficulties o," concerns with the instrument.
Pilot Study
Sample. A sample of 70 teachers, one fl'om each of 70 schools in five states, was selected to test the psychometric properties of the Collective Collective Teacher IZ/.'/7"cacy Teacher Efficacy Scale using the method of known groups (Rokeach, 1960) . One half of the selected schools had reputations of relatively high conflict and tile other half had relatively low conflict among tile faculty. School reputations for conflict wee ascertained fl'om educators, administrators and professors of education familiar with the school. Beciil.lse our sample was a convenience sample consisting of schools ,'ecommended as high or low in conflict, we did not confront tile problem of persons' inability to classify the schools. Sampled schools were those identified as falling into one category or the other; by design, this approach facilitated our application of the method of known groups. The 46 teachers in 46 schools who returned usable responses represented 66% of the schools sampled. Of these 46 schools, 24 were low-conflict and 22 were high-conflict schools.
frtstrulne~'tls. In addition to the collective teacher efficacy items, teach-• ers were asked to respond to a sense of powe,iessness scale (Zielinski & Hoy, 1983) , an individual teacher efficacy scale (13andura, 2000) , and a measu,'e of teacher trust in colleagues (Hoy & Kupersmith, 1985; Hoy & Sabo, 1998) . These additional measures were included to provide a validity check on the efficacy measure. We predicted that collective teacher efficacy would be positively related to teacher efficacy and trust in colleagues and that it would be negatively related to a sense of powerlessness and the degree of conflict.
Results. Teacher responses were submitted to a principal axis factor analysis with a varimax rotation. Two factors emerged flom the collective efficacy items (eigenvalues of 7.53 and 1.96) that explained a total of 63.2% of the wlriance in the collective teacher efficacy items. Close inspection of the factor loadings revealed that, v,,ith one exception, the items loading on Factors 1 and 2 reflected tile group competence and task analysis dimensions of collective efficacy, respectively.
Tile only item that did not load highe," on the expected factor was written to assess teachers' perceptions of group competence, "Teache,'s here don't have the skills needed to reach all of the students." The skills needed to ,'each :ill of the students certainly depend on tile characteristics of tile students as well as other relevant climensions of the teaching task. This item loaded slightly higher on the task analysis factor. Although tile item is tile only one that did not load highe," on the factor expected, there were five other items loading .40 or higher on both factors. These dual Ioadings indicated that teachers had difficulty separating their perceptions of the collective capabilities of a faculty from their perceptions of the teaching task. This finding was consistent with our theoretical model that indicates collective efficacy, rather than being comprised of two separate and unique dimensions, results from cognitive processing that integrates teachers' perceptions of group competence and their assessment of tile task; in other words, collective efficacy reflects perceptions of g,'oup competence judged relative to the task at hand. We further examined tile independence of the factors by cor,elating them. The correlation coefficient indicated a strong relation (r= .71, p < .001) between the factors. Given the theoretical connection between Goddard, 1-1qV, and Hov perceptions of competence and the task in defining collective efficacy as well as the dual loading of many of the items in tile initial factor analysis and the high ton'elation between the factors, we performed a second factor analysis, calling for a one-factor solution. The single factor explained 50.5% of the variance in the collective efficacy items. The loadings for the items ranged from .47 to .87 with till but four items loading .71 or above.
These results providecl evidence that collective teacher efficacy in elementary schools is a single construct uniting the concepts of group coinpetence and task analysis. Accordingly, a single collective teacher efficacy score was constructed for each of the pilot study schools. The scale was calculated as the mean score of all items in the collective teacher efficacy survey.
To check for criterion-relatecl validity of the collective teacher efficacy scale, we examined the relationships between collective teacher efficacy and conflict, sense of powerlessness, trust in colleagues, and inclividual efficacy.
As predicted, conflict was negatively related to collective efficacy. The mean collective teacher effficacy score for low conflict schools (4.27) was significantly higher (t = 5.08, p < .001) than the mean score for high conflict schools (3.17).
Teacher powerlessness (Zielinski & Hoy, 1983) sel~,ed as a criterion expected to be negatively related to collective teacher efficacy. In a school where teachers feel powerless, it is likely that organizational agency, a key mechanism of collective teacher efficacy, would be weakened. As predicted, the co,'relation bem, een collective teacher efficacy and teacher powerlessness was significant and negative 0 .... .51, p < .001).
Trust in colleagues (Hoy & Kupersmith, 1985; Hoy & Sabo, 1998 ) served as a criterion expected to be positively related to collective teacher efficacy. Schools with highly trusting teachers offer enhanced levels of collegiality and, therefo,e, more opportunities for vicarious learning than :ire found in schools where teachers perceive less trust. With increased exposure to efficacy-builcling, vicarious learning likely leads to highe," collective efficacy. As expected, the correlation between collective efficacy and trust among colleagues was positive and significant (r = .67, p < .001).
Finally, the validity of the collective teacher efficacy scale was also tested using a 10-item measure of teacher efficacy developed by Bandura (2000) . As expected, collective teacher efficacy and aggregated individual teache," efficacy were moderately and positively related (r = .41, p < .001). The results of the correlated analyses along with reliability information are summarized in Table 1 .
The restllts of the pilot study supportecl the valiclity and reliability of our collective efficacy measure, but seve,al minor weaknesses were revealed. One was item redunclancy. In particular, two items were similar in the way that they united perceptions of task and competence ("Teachers here neecl mo,'e training to know how to deal with these students" and "Teachers here don't have the skills needed to ,each all of the students"). In the interest of parsimony, we decided to delete the latter item based on its lower factor
Collective Teacher E/ficacF loading. Of the 14 remaining items, 4 related to task analysis. Of these four task analysis items, two referred to materials and supplies. Again, we decided to delete the item with the lower loading. The pilot analysis also led to the development of new items about perceptions of group competence and task analysis. After deleting the items above, we reexamined our scale to determine whether additional items could be generated that would strengthen our measu,'e of collective efficacy. Three additional group competence items reflecting teachers' perceptions of the subject matter knowledge (CTE17), pedagogical skills (CTE18), and classroom management skills (CTE2]) of their colleagues were written in consultation with the panel of experts. To provide a more comp,'ehensive assessment of the difficulties and resources inherent to the task of teaching in a given school, the task analysis dimension was enhanced with additional items reflecting the influence of student safety concerns (CTE19), drug and alcohol abuse (CTE20), school facilities (CTE15), stuclent motivation (CTE14), and community support (CTE16). All of the items in the final collective teacher efficacy instrument are sumn~arized in Table 2 .
A Further Test of the Collective Efficacy Scale
Having developed a measure of collective teacher efficacy in our field and pilot studies, we were ready to test the scale in a more comprehensive sample. In particular, we were inte,'ested in checking its psychometric properties and using the scale to test some predictions about collective teacher efficacy and student achievement in urban elementary schools.
Sample
The population for this study comprised the elementary schools within one large urban midwestern school district. An urban district was selected to hold constant differences in teacher efficacy that might occur between urban and nonurban districts. Additionally, because this study focused on schools in just one district, there is no possibility for uncontrolled between-district Teachers here don't have the skills needed to X produce meaningful student learning. ll Teachers here fail to reach some students X because of poor teaching nlethods. 12
Goddard, Hol,', arm Hoy
These students conle IO school ready to X learn.
713
Homelife provides so many advantages they X al'e boLind [o le:AH1. 14 The lack of instructional materials and supplies naakes teaching very difficult. New Students here just aren't nlotivate¢.l to learn. New The quality of school facilities here really X facilit:ltes the teaching and learning process. New The opportunities in this community help X ensure that these students will learn. New Teachers here are well prepared to teach the X subjects they are assigned to teach. New Teachers in this school are skilled in various X methods of teaching. New Learning is more difficult at this school because studems :ire worried :lboul their safety. New l)rug and alcohol abuse in the conlnluflily make learning difficuh for students here. New Teachers in this school do not have the skills X to deal with student disciplina W problems.
X X X X
XolP. GC = group competence; TA = task analysis; CTE = collective teacher effic:icy.
Collective Teacher l~/,]i'caqv
effects. Furhter, limiting this study to elemental T schools controls for tim organizational st,ucture (i.e., elementau, middle, secondary) of the schools, thus allowing for a constant approach to the measurement of collective efficacy. The prinicpal from each of 50 randomly selected schools was solicited via phone by a researcher to schedule a time for tile administration of surveys to school faculty (no schools fl'om the pilot study were included in this group). One prinicpal declined to participate. Of the 49 participating schools, 2 provided fewer thim five faculty respondents. Our decision rule for including a school in the data analysis was having at least five respondents (Halpin, 1959) . These two schools we,e dropped fiom the slm]ple, leaving 47 schools or 94% of tile 50 schools randomly selected for inclusion. A total of 452 teachers completed surveys and over 99% of the forms returned were Usable.
Data Collection
Data were obtained fi'om both teachers and students in the 47 elementa W schools. Student achievement and demographic data for all schools ill tile final sample were obtained fi'onl the cent,'al administrative office of tile district. Teacher surveys, on lhe other hand, were researcher administered. To the greatest: extent possible, the researcher controlled the location, time, and conditions under which these surveys we,'e administered to teachers. SLUWeys were administered to faculty groups in the afternoon, during regularly scheduled faculty meetings. During these meetings, other data beyond the scope of this study were also collected fiom teachers. For this reason, one half of the teachers in the room received it survey containing questions assessing collective efficacy and other social processes in school--l)ersonal teaching efficacy (Hoy & Woolfolk, 1993) and faculty trust in colleagues (Hoy & Kupersmith, 1985) . The other one half received another survey with difl:erent questions, including a measure of institutional integrity (Hoy & Sabo, 1998) . Distribution occurred so that every other teacher received it collective efficacy survey; teachers sitting next to one another had different surveys. Elementaw school faculties in the selected district ranged in size flom approximately 10 to 40. Thus, for any given school, faculty perceptions are represented by the responses of one half of the faculty (approximately 5-20 teachers, depending on school size).
I3ecause this study was guided by Bandura's work and because there is evidence to support the conjecture that efficacy perceptions are associated with student achievement in mathematics and reading, both subjects were selected as the dependent variables for this study. The achievement variables were measured by tile 7th ed. of the Metropolitan Achievement Test. Student test scores, gender, race/ethnicity, fi'ee and reduced-price lunch status (a proxy fo," socioeconomic status [SES] ), arid school size we,'e provided by the school district. The Metropolitan tests are given in the second, third, and fifth g,ades; there were 2,520 students in G,ade 2, 2,438 in Grade 3, and 2,058 in Grade 5, for a total of 7,016 students in the fit-ml sample.
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Collective Teacher Efficacy Scale
Teacher responses to the 21-item collective teacher efficacy instrunaent were aggregated to the school level and submitted to a factor analysis. The aggregation procedure produced a mean school score for each of the 2l items. Given our model for collective teacher efficacy and the ,'esults from the pilot, we expected one strong factor to be extracted. Inspection of the Ioadings in Table 3 reveals that, in fact, all items loaded strongly on a single factor and explained 57.89% of the variance. As a test of fiictor independence, we also constrcicted a two factor solution (Appendix A). The strength of the correlation between these filctors (r = .75, p < .001) provided flH'ther evidence that collective teacher efficacy is the common unobse~wed factor operationalized by our revised collective efficacy scale.
Validi(p and reliabilio~.
The collective teacher efficacy data were gathered along with data measuring other social processes in schools. These additional data provided the opportunity to perform fllrther tests of criterionrelated validity for the collective teacher efficacy scale. The criterion variables examined were personal teaching efficacy (Hoy & Woolfolk, 1993) , faculty trust in colleagues (Hoy & Kupersmith, 1985) , and environmental press (Hoy & Sabo, 1998) . Personal teaching efficacy is a measure of a teachers' self-perceptions of capability to educate students. It was predicted that when aggregated to the school level, teachers' perceptions of personal efficacy would be moderately and positively ,'eklted to collective teacher efficacy; a high correlation was not expected because personal and collective teache, efficacy have different referents (self vs. group). Moreover, the collective teacher eff'icacy measure directly assesses perceptions of both perceived competence and task whereas the personal teacher eN ficacy measure includes only items about competence. As predicted, there was a moderate and positive (r = .54, p < .01) correlation between personal teacher efficacy aggregated at the school level and collective teacher efficacy.
A positive relationship between f~lculty trust in colleagues and collective teacher efficacy was predicted. Similar to the pilot results, trust in colleagues was positively and significantly related to collective teacher efficacy (r = .62, p < .01).
Finally, we predicted no relationship between collective teacher efficacy and environmental press or the extent to which teachers experience "unreasonable community demands" (Hoy & Sabo, 1998) . There is no a priori reason to expect that teachers' assessments of group capabilities would be associated with their perceptions of external demands. In other words, a demanding task and external pressures do not necessarily make people feel mo,'e or less capal)le. It is how they handle the pressure that determines capability. As predicted, the observed relationship between collective teacher efficacy and environmental press was not statistically significant (r= .05, n.s.). See Table 4 for a summa W of the correlational res t.i Its. 
COllective 7'eacber l~'/ficacy
Note. CH:, = collective te:Lchef efl'icacy.
According to Kerlinger (1986) , the construct validity of an operational measure may be established with correlational evidence that shows a given construct is positively related, negatively related, and not ,'elated to other constructs as expected. Taken together, the results from both the pilot and Goddard, He.i; , full study show that, as predicted, our measure of collective teacher efficacy was positively related to (a) aggregated teacher efficacy as assessed by Banclura's (2000) measure, (b) aggregated pe,sonal teacher efficacy assessed cising Hey and Woolfolk's (1993) adaptation of a set of Gibson and Dembo (1984) items, (c) and faculty trust in colleagues. In addition, collective efficacy was negatively related to teacher powerlessness and unrelated to environmental press. These results provide evidence that the collective teacher efficacy scale employed in this study is valid. In addition, the measure has high internal reliability (alpha = .96).
Collective Teacher Efficacy and Student Achievement
Collective teacher efficacy is a way of conceptualizing the normative environment of a school and its influence on both personal and orgartizational behavior. That is, teachers' beliefs about the faculty's capability to successfully educate students constitute a norm that influences the actions and achievements of schools. Given that collective teacher efficacy shapes the normative environment of a school, unde,standing how collective teacher efficacy influences student achievement requires that we consider the influence of social norms on the behavior of group members.
Rationale and Hypothesis
Because social cognitive theoi T specifies that teachers' perceptions of sell: and group capability influence their actions, it l-k)llows that these actions will be juclged by the group relative to group nornls such as those set by collective efficacy beliefs. According to Coleman (1985 Coleman ( , 1987 ), horn, s develop to permit group members some control over the actions of others when those actions have consequences for the group. When a teacher's actions are incongruent with the shared beliefs of the group, the teacher's actions will be sanctioned by group members; in fklct, Coleman argued Collective Teacher l~/'fi'cacF that the severity of the social sanction delivered to those who break norms will be equal in magnitude to the effect of norm-breaking on the collective. If most teachers in a school are highly efficacious, the normative environment will press teachers to persist in their educational efforts. Moreover, the press to perform will be accompaied by social sanctions for those who do not. Because collective teacher efficacy belief~ shape the normative environment of a school, they have a strong influence over teacher behavio," and, consequently, student achievement. Based on self-efficacy theory, we suggest that when collective efficacy is high, teachers in a school believe they can reach their students and that they can overcome negative external influences. Given these beliefs, teachers are more persistent in their efforts; they plan more; they accept responsibility for student achievement; and temporm T setbacks or failures do not discou,'age them. Strong collective efficacy perceptions not only enhance individual teacher performance, they also influence the pattern of shared beliefs held by organizational members. Given the influence of group norms, a teacher with average personal efficacy beliefs m'ty tend to exert even more effort upon joining a faculty with high levels of collective teacher efficacy. Such behavio,al changes reflect the normative effect of a school's collective efficacy on its individual lnenabers. Seve,al school-level studies indicate that aggregated teacher efficacy is associated with increased rates of parental involvement (Hoover-Delnpsey, Bassler, & Brissie, 1987) , students' prior ability, school orderliness, teacher innovation, teacher knowledge of other teachers' courses (Newmann et al., 1989) , and suspensions and dropout rates (Esselman & Moore, 1992) . Although these studies suggest that the organizational characteristic measured by aggregated individual teacher efficacy has desirable effects, these studies did not examine collective teacher efficacy. Indeed, if we search for studies of collective teacher efficacy that focus on student achievement, we find only one (Bandura, 1993) . In this groundbreaking study of collective teacher efficacy and student achievement, Bandura reached two important conclusions: (a) student achievement (aggregated to the school level) is significantly and positively related to collective efficacy and (b) collective efficacy has a greater effect on student achievement than does student SES (aggregated to the school level).
Bandu,'a's conclusions are powerful ones that offer great hope to schools struggling to increase student achievement and overcome the association between SES and achievement. Our study is influenced by Bandum's (1993) research; however, it is not a replicatio,a. Although our study does consider the variables investigated by 13andur-t, the,e is an important methodological difference. Unlike Bandura and the authors of prior studies of agg,egated teacher efficacy (Esselman & Moo,'e, 1992; Newmann et al., 1989) , we did not aggregate student achievement or SES to the school level. This analytic decision preserves the considerable variance in student characteristics that occurs within schools and avoids the bias that results when Goddard, lqoy, and l-lo~ student characteristics are aggregated to the school level. Instead of aggregating student characteristics to the school level, this study of collective teacher efficacy was conducted using multilevel modeling. This allowed us to analyze only the portion of variance in student characteristics that occurs between schools. Hierarchical linear modeling (HLM) was employed to avoid the aggregation bias, misestimated standard errors, and heterogeneity of regression that may compromise the results of studies in which student characteristics are aggregated to the school level (Bryk & Raudenbush, 1992) .
Collective teacher efficacy is conceived as an emergent characteristic of schools, one that gains its meaning fl'om collective perceptions and is, therefore, not reducible to the individual measures fl'om which groul)-level aggregates are constructed. Yet, collective teache," efficacy, along with many organizational features such as school size and climate, is experienced individually by each organizational member. From a methodological perspective, this reality is a multilevel phenomenon. For example, whereas an individual teacher may be highly inefficacious, that teacher might perform differently depending on whethe, the majority of teacher colleagues in a school share strong perceptions of collective efficacy. In other words, the effect of an individual teacher's efficaciousness may be either attenuated or enhanced depending on the level of collective efficacy in a school. Collective teacher efficacy may positively affect numerous teacher behaviors that tend to increase student achievement. Accordingly, we hypothesize that collective teacher efficacy is positively associated with differences between schools in student-level achievement.
Results
The dependent variables for this stduy were student achievenlent in mathematics and reading. The decision to investigate the relationship between these dependent vltriables and collective teacher efficacy was made in light of the relationships observed between teacher efficacy and student achievement in prior studies and the theoretical rationale described above. The dependent variables in previous studies of teacher efficacy included reasoning in language as measured by the New Jersey Test of Reasoning Skills (Anderson et al., 1988) , reading achievement (Armor et al., 1976) , and mathematics, language, and reading as measured by the Metropolitan Achievement Test (Ashton & Webb, 1.986) . Additionally, in his study of collective efficacy, Bandura (1993) obsetwed a relationship between collective et:ficacy and mathematics and reading achievement. Because our study is guided by Bandura's work and because there is adclitional evidence to support the conjecture that efficacy perceptions are associated with student achievement in mathematics and reading, these were selected as the dependent variables for the present study. Furthermore, consistent with the reasoning of Lee and Smith (1997) , we chose math and reading achievement because No/e. SES = socioeconomic status; AI;AM = Afiican American.
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these subjects are important to students' future and are different fl'om one another.
Within each school, we modeled the variance in student mathematics and reading achievement associated with student-level demographic wlriables representing SES, Af,ican American status, and gender. SES was operationalized as a dichotomous variable reflecting a student's free or reduced-price lunch status. Students receiving a free or reduced-price lunch were coded 1 whereas all others were coded 0 for the variable SES. Simila,iy, African American students were coded 1 for AFAM and female students were coded 1 for FEMALE. African American status, SES, and gender were used as control variables as we examined the relation between collective efficacy and student achievement. Descriptive statistics for the student-level wlriables are reported in Table 5 and correlations among these variables are reported in Table 6 .
Our multilevel analyses began with an estimation of the proportion of variance in the dependent variables that occurs between schools. These estimates provided a basis for later assessing the proportion of v:~riance explained by collective teacher efficacy in the full multilevel model. As expected, the proportion of va,iance between schools in both students' mathematics (19%) and reading (15%) achievement was statis- tically significant so we proceeded with multilevel tests of our research hypothesis. Our multilevel hypothesis fi'ames between-school variance in the Level 1 intercepts (Bi0s) as the school-level dependent wi,iable. At Level 1, the intercepts for each of the 47 sampled schools tire the operational measure of between-school differences in student achievement. At the school level, these intercepts are the dependent variable and collective teacher efficacy is the independent variable. The corresponding structural equations employed for hoth mathematics and reading achievement are given below. ' Level 1: Yii = /3iO or-I~j, 'gF, AA, IXi/AI, .Axl, lAl.li, ¥, i/i, .i, , )l, lAl, l: . + rij The results of the hypothesis tests for mathenlatics and reading achievement are shown in Tables 7 and 8 . As predicted, collective teacher efficacy is a significant predictor of student achievement in both mathenlatics and reading achievement. Indeed, the effect of collective teacher efficacy is greater in magnitude than that of any one of the demographic controls for both achievement variables. This is consistent with Bandura's ('1993) assertion that collective teacher efficacy has a greater effect on student achievement than does student SES. That is, the negative association between SES and achievement is more than offset by the positive association between collective teacher efficacy and student achievement.
Goddard, Hov, and Hov
The proportion of between-school variance in student achievement explained by collective teacher efficacy was calculated as the reduction in the unconditional between-school variance reported earlier. In our full model, collective teacher efficacy explained 53.27% and 69.64% of the between-school variance in mathematics and reading, respectively. This sug-
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TaOle 8
Collective Efficacy as a Predictor of Variation in Intercepts for
Reading Achievement gests that our full model with collective teacher efficacy explains roughly between one half and two-thirds of the wtriance between schools in student achievement. With the effects of collective teacher efficacy controlled, the remaining between-school variance is statistically nonzero. This suggests that, in addition to collective teacher efficacy, other school cha,'acteristics are systematically associated with between-school differences in student achievement.
Discussion
Our study of collective teacher efficacy led to several important findings. First, the theoretical elements of collective teacher efficacy--group competence and task analysis--are highly related in schools. The empirical results are consistent with our model of collective efficacy (Figure 1 ), which suggests that both analysis of the task and assessment of group competencies interact to orchestrate a conception of collective teacher efficacy in a school. Factor analyses of both pilot study and final study data support a single measure of collective teacher efficacy consisting of items that assess both analysis of the task and group competency. Next, as predicted, collective teacher efficacy is positively associated with the differences in student achievement that occur hetween schools. The multilevel analysis demonstrates that a one unit increase in a school's collective teacher efficacy scale score is associated with a 8.62 point average gain in student mathematics achievement and a 8.49 point average gain in reading achievement. In other wo,'ds, a one unit increase in collective teacher efficacy is associated with an increase of more than 40% of a standard deviation in student achievement. These restllts are consistent with Bandura's (1993) study, which indicates that collective efficacy was significantly and positively associated with school-level student achievement. Collective teacher efficacy perceptions are predictive of student achievement.
Godclard, l-lov, and Hot"
Our study offers initial evidence that collective efficacy perceptions are systematically related to student achievement. Although our hypothesis was supported by data drav,;n fl'om a population of urban elementary schools, social cognitive theo, T does not predict that the impact of collective teacher efficacy would be limited to the urban schools we sampled. Accordingly, a,a open research question concerns whether the,'e is also a positive relation between student pe,'fommnce and the collective efficacy of faculties in nonurban settings.
Finally, tile theoretical conceptualization of teacher efficacy, grounded in social cognitive daeo~T, can be extended to the organizational level to explain collective teacher efficacy. The empirical fi,ldings are consistent with the theo,etical argument that collective teacher efficacy is a unified construct that promotes student achievement. Our theoretical analysis suggests that tile assumptions of social cognitive theory (e.g., agency, vicarious learning, and self-regulation) can be appliect at tile organizational level to explain tile influence of collective teacher efficacy on betweenschool differences in student achievement. In a school with a high level of collective teacher efficacy, teachers are more likely to act pu,'posefully to enhance student learning. Such purposeful actions ,'esult fl'om organizational agency that influences a school to intentionally pursue its goals. Schools are capable of self-regulation, which helps in the identification, selection, and mo,litoring of educational efforts that are likely to meet the unique needs of students.
To understand tile influence of collective teacher efficacy in schools, it is necessa W to understand that teachers' shared beliefs shape the normative environment of schools. These shared belieN are an important aspect of the culture of a school. Collective teacher efficacy is a way of conceptt, alizing the normative environment of a school and its influence on both personal and organizatonal I)ehavior. That is, teachers' beliefs about their faculty's capability to edL, cate students constitute a norm that influences the actions and achievements of schools.
At rile heart of the theoretical rationale explaining tim relationship obse,'ved between collective teacher efficacy and student achievement is Bandura's (1997) theory of triadic ,'ecip,'ocal causation. Triadic reciprocal causation indicates that collective teacher efficacy beliefs influence the level of effort and persistence that individual teachers pt, t forth in their daily work. Therefore, one way for school administrators to improve student achievement is by working to raise the collective efficacy beliefs of their faculties. Although mastery experiences are tile most powerfffl efficacy changing forces, they may be tile most difficult to deliver to a faculty with low collective efficacy. Thoughtffflly designed staff development activities and action research projects, howeve,', are ways school administrators might provide efficacy-building mqstery experiences.
School administrators should also take opportunities to provide vicarious learning experiences and social persuasion to build tile collective eft'i-
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cacy of their faculty. Visits to model schools and videos of effective schools may be useful in this regard, especially when the models are similzu" in population and resources to the teachers' own school. Additionally, administrators should be attentive to both the competence and task dimensions of efficacy. It is not enough to hire and retain the brightest teachers--they must also believe they can successfully meet the challenges of the task at hand. When teache,'s believe they are members of a faculty that is both competent and able to overcome the detrimental effects of the environment, the students in their building have higher achievement scores than students in buildings with lower levels of collective teacher efficacy. Collective teacher efficacy is, however, not a pafmcea. There are other reasons that schools have different effects on student achievement. This study offers only initial evidence supporting a strong relationship between collective teacher efficacy and student achievement.
Conclusions
We have elaborated q theoretical model (Figure 1 ) that maps key elements of collective efficacy as well as its antecedents and consequences. The model suggests that collective teacher efficacy is an extension of individual teacher efficacy (Tschannen-Moran et al., 1998) to the organizational level. The attributional analysis alKt interpretation of mastery experiences, vicarious experiences, social persuasion, and affective states constitute processes through which the organization assesses the teaching task and faculty competence. Both domains are evaluated to determine whether the organization has the capacities to succeed in teaching students. Simply put, collective teacher efficacy is the perception of teachers in a school that the efforts of the faculty its a whole will have a positive effect on students.
Using the model, we developed and tested an instrument to measure collective teacher efficacy. This efficacy scale proved to be reliable and valid in two independent samples, and it was useful in predicting student achievement in mathematics and reading. In both samples, assessments of the teaching task and teaching competence were strongly interrelated and formed a single, strong factor of collective efficacy.
This research constitutes a useful beginning for theorists, researchers, and school administrators alike who are interested in teacher efficacy, schools, and student achievement. The extant literature contains few investigations of collective teacher efficacy and fewer yet examine the relation between collective efficacy and student achievement. The results support Bandura's (.1993 ) study by providing additional evidence that teacher beliet~ about the capabilities of their faculty are systematically related to student achievement. Moreover, the findings confirm that the concepts and assumptions of social cognitive theo W may be used to examine organizational behavior. 
Note
tBecause our clemographic control varial-~les were dunmay-coded, values of zero were meaningful and readily interpretable. Therefi~re, we clicl not group-or grand-mean Collective Teacher EJ.l~'cac}~ center these variables. At the schooMevel, because the collective efficacy (lid not have a meaningful zero value, we gnmd-mean centered this variable. Also, in the development of our within-school model, we tested whether the between-school variation in slopes l:or each control variable was statistically non-zero. For all of the slopes, there was no significant between-school variation. Therefore, we set tl~e level-one student demographic control variables to vary non-randomly among schools (i.e., the residuals were set to zero) in all of our HLM analyses.
